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Accurate study of the innervation of any
structure requires observation in depth of the
patterns of nerve fibers and the terminations of
such fibers. It has been difficult to accomplish
this type of visualization in thin paraffin sections,
and although methods which employ thick-frozen
sections have been devised for use of both silver
and methylenc-blue tcchriics, these arc not
adequate for many purposes. In the search for a
Fsa. 1. Nerve networks from extensor tendon at the insertion of the left forefinger. At such low
magnification it is possible to see the multiple nerve trunks and their collaterals uniting to form a pat-
tern of nerve fibers (cholinesterase whole-mount preparation; X 35).
method for study of the innervation of the
flexor tendons of the fingers, it was found that the
use of whole-mount preparations treated for
specific cholinesterase activity gives excellent
histologic results. It is our wish to describe and
illustrate the means by which this may be
accomplished.
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the specimen was frozen deeply and later was
thawed and dissected at leisure. In some instances
the specimens were kept in a frozen state for
several weeks.
The specimens, usually fingers, were gradually
thawed by placing them in a cold 0.9 per cent
isotonic solution of sodium chloride containing
10 per cent formalin. One-half hour after the
specimens had been placed in the fixative solution
the overlying skin was cross-hatched to allow
better penetration into the deeper tissue. Fixation
in the same solution, which was kept at 5°C.,
was continued for 3 to 4 hours. The finger was
METHOD
The Gomori technic (1) as modified by Schmit
and one of us (H. K. W. (2)) for cholinesterase
was used. Specimens of fascia, tendon sheaths,
tendon vinculae, joint capsules and periosteum
at present are being studied. The detailed results
of these studies will be reported later. The ex-
cised specimen was dissected within 2 hours after
it had been removed, or, if this was impossible,
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Fin. 2. Nerve end-organs in a vincula of the flexor tendon of the left forefinger. Note the intense
choisnesterase activity. This represents the inner bulb of Vater-Pacini type corpuscles (cholsnesterase
whole-mount preparation; X 45).
Fin. 3. Autonomic nerve plexus in the adveotitia of the blood vessel in a vincula of the flexor tendon
of the left ring finger (cholinesterase whole-mount preparation; X 65).
then placed on a cork hoard and the skin and
subcutaneous tissue were removed with a sharp
knife. The specimens to be examined were dis-
sected, washed in distilled water and placed in
the incubating solution. Twenty milligrams of
the substrate, acetylthiocholine or butyrylthio-
choline, per 10 cc. of the stock solution, was em-
ployed. Incubation for 4 hours at 37°C. was
found to be correct for most specimens. One of
us (R. K. W.) previously had found that in-
hibitors could be added to the substrate, but in-
hibitors were not used in developing the method.
The pH of the solution was 5.6. The specimens,
which varied in thickness from 0.1 to 2 mm.,
were flattened between two glass slides and de-
hydrated and cleared by exposure for 2 hours to
successive solutions of 95 per cent alcohol, abso-
lute alcohol and xylol. The slides were clamped
together with paper clips for a half-hour of each
exposure. The specimen was mounted on a clean
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slide by placing permount under it and lowering
the specimen at an angle. Additional permount
was added above the specimen, the cover slip
was placed and more permount was added around
the edges.
RESULTS
This technic has given surprisingly constant
and useful results. It stains the nerve networks
in the deeper tissues and, because whole mounts
are being used, the entire network of the area to
be studied is visualized. It is apparent that the
somatic nerve fibers in the larger trunks are
stained only at the surface, but as the fibers
become finer and finer, it is apparent also that
very fine fibrils are colored. In Figure 1 the nerve
network is seen photographed at a very low
magnification. The general dimensions and the
disposition of the nerve fibers are clearly visible.
The method discloses large masses of cholin-
esterase-positive material which resemble end-
organs in organization and disposition; in Figure
2 a group of such structures may be seen. These
resemble the inner bulb of the Slater-Paeini
corpuscle or the mammalian end-organ as de-
scribed elsewhere (3). These masses are positive
for pseudoeholinesterase. Studies of inhibitor
factors are necessary to establish definitely which
enzymes are present. The autonomic nervous
system is clearly stained, and in the tendons,
joint capsule and heavily fibrous tissue, this type
of innervation appears to be a major component.
In Figure 3 can be seen the autonomic nerve
networks in the adventitia of a blood vessel. This
type of network is easily visualized, and it is
possible to trace the components of this network
as they participate in the ordinary nervous
networks of the broad fascial planes.
The reproducible results and the fact that the
results do not fade or change, as occurs when
methylene blue is used, combine to make this
technic a unique means for the investigation of
deep structures. To those who have worked with
methylene blue and silver methods and are aware
of the difficulties inherent in both of these tech-
nics, the method we are reporting will be most
useful. Observation is easy and sure, photography
is possible and the slides will form a record which
will last for a minimum of 6 months.
SUMMARY
A cholinesterase whole-mount technic is pre-
sented for the study of deep fibrous tissues of the
body. It is possible to display nerve networks,
end-organs and autonomic nervous fibers by this
method. The method is technically simple and
yields reproducible results.
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